Energy-intensive industrialization and various anthropogenic actions by humans over centuries have resulted in a huge build up of Greenhouse gases triggering consequential 'Greenhouse effects' and 'Global warming'. This, in turn, has 
Introduction
Global warming and consequential climate change pose the greatest threat and challenge for the survival of the humanity and other life forms in the good earth. Climate change is a continuous physical phenomenon of nature and the characteristics, complexity and magnitude of such changes are highly dependant on the rate of carbon intensities being used in the industrial processes and practices and such changes may be limited to a specific region, or may even move border-less across the continents. Climate change is fast emerging as one of the major policy concerns of our present and future generation. The problem is all encompassing involving multitude of climate change-related emerging issues that need to be tackled involving the advances in the areas of science, ecology, environment and economics. Climate change, in particular, presents a unique challenge for economists necessitating in-depth economic analysis and drawing inferences to draw future policies. Scientific studies by several pioneering national and international institutions indicate that accumulated greenhouse gases (GHGs) from the burning of fossil fuels, along with contributions from other anthropogenic greenhouse gas emissions can have significant effects on the functioning of ecosystems, preservation of biodiversity, the perpetuation of wildlife, and the wellbeing of humans. "In past few years, climate change economics has focused on diagnosing the economic implications of climate change and offering positive and normative analyses of policies to confront the problem. While overlapping with other areas of environmental economics, climate change economics has assumes a unique distinction because of the unique nature of the climate problem and the uneven distribution of policy benefits and costs across space and time (Villanyi et al., 2009 )".
The global effort to address climate change will require a fundamental policy transformation of our economies and the ways we use energy for industrial and sustained economic growth. The current phase of negotiations under the UN Framework Convention on Climate Change (UNFCCC) is set to lay the groundwork for the necessary policy reforms, and will require cooperative efforts by individual countries, the business sector and the civil society. Though, through monumental global efforts, the Kyoto Protocol (1997) and the Bali Roadmap (2007) meaningfully led the world through a series of inter-governmental negotiations at all conceivable levels to drastically cut on GHG emissions by the major polluters in a legally-binding manner till 2012 and beyond, the developed economy -to a large extent, had remained only partially compliant to that effect so far.
The COP15 Global Summit held on 7- 18 December, 2009 at Copenhagen to discuss and negotiate on emerging Global climate change and related issues has been closely watched by the global community expecting an equitable and sustainable outcome to flow across geo-political boundaries of the world. The outcome of the Summit was envisaged to decide the future trajectory of the Kyoto Protocol or possibly even its potential successor, to shape the complexion of the future debate on climate change and equitable development relationships with the aim to give way to new initiatives expected to be taken and shared by the global community. Going by the expectations from the Copenhagen Accord, among other things, two aspects assumed great significance for effectively reducing the greenhouse gas emissions both in the developed and developing economy. These are: developing countrywise sound action plan for mitigation and adaptation; and providing sufficient funding and technological support to successfully implement these plans at local, regional and international levels to overcome the potential barrier of cross-border asymmetry in terms of greenhouse gas emissions level and commitment for its reduction over time to cope with the adverse impact of climate change. To follow it further, cost implications on mitigation and adaptation actions and the question of equitable participation and commitment towards burden-sharing of the projected funding needs -both the developed and underdeveloped economies, have come to a sharper focus now than in the past. This issue is going to be even more critical and complex considering that the Copenhagen Agreement could not make any conclusive break-through in outlining or precisely defining the broad policy framework for future negotiations for burden-sharing of commitments by different nations in the absence of uncertainty prevailing over continuation of the various provisions of Kyoto Protocol and the Bali Agreement beyond 2012.
Objective
In this paper, an attempt has been made to discuss the various economic and financial implications and interlinked policies that need to be worked out in assessment of adverse impacts of climate change. The paper also makes a critical review of various strategic options and the corresponding economic implications thereof for enabling the countries of the developed and developing economy to respond to these impacts, primarily by resorting to appropriate and timely mitigation and adaptation actions. The inter-related aspects of climate project funding as an emerging business opportunity and burden-sharing of such contemplated funding on 'equitable and differentiated' manner is also discussed in some length in the context of the unpredictable future of global carbon market in the Post-Copenhagen era.
Economic Impact of Global Warming
The economics of global climate in the present context refers to the economic costs and benefits of global warming, and to the economic impacts of actions aimed at the mitigation of and adaptation to global warming. Estimates come from a variety of sources, including integrated assessment models, which seek to combine socio-economic and biophysical assessments of climate change. At an Intergovernmental Panel on Climate Change (IPCC, 2007) conference in April 2007, delegates from 120 nations discussed the specific economic and societal costs of mitigating global warming, and eventually approved the IPCC Fourth Assessment Report (AR4) of the United Nations (IPCC, 2007) . The Report is intended to assess scientific, technical and socio-economic information concerning climate change, its potential effects, and options for adaptation and mitigation. The report is the largest and most detailed summary of the climate change situation ever undertaken, and inter alia, states in its summary: (i) "Warming of the climate system is unequivocal" and (ii) "Most of the observed increase in global average temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic greenhouse gas concentrations." The IPCC Fourth Assessment Report looked at the aggregate economic impacts of climate change: Impacts of climate change are very likely (greater than 90% probability) to impose net annual costs, which will increase over time as global temperatures increase. Aggregate estimates of costs mask significant differences in impacts across sectors, regions and populations and very likely underestimate damage costs because they cannot include many non-quantifiable impacts (Godard, 2008) . Many developed countries have committed to reduce GHG emissions in the near future as per their commitments but the targets have been rather ambitious going by fast deterioration of ecology. The combined effect of the developed country targets would only cut their emissions by about 8-14% by 2020 compared with 1990 levels. Action to mitigate climate change must be taken at the lowest cost -at a cost that countries can afford. This can only be done if a cost-effective set of policy instruments, with a focus on carbon pricing, is applied as broadly as possible across all emission sources.
The Copenhagen Consensus: Focus on Creation of 'Green Fund'
The 'Copenhagen Accord' is the document that delegates at the United Nations Climate Change Conference (UNCCC) agreed to "take note of" at the final plenary session of the Conference on 18 December 2009 (COP-15) . It is a draft COP decision and, when approved, is operational immediately (UNFCCC -1F8C CDCec/CemP/b2e0r0 290/0L9.7, 18 December, 2009 : http://unfccc.int/resource/ docs/2009/cop15/eng/l07.pdf). The Accord, inter alia was designed to achieve the following goals: i) To recognize the imperative of limiting global warming to 2 degrees Celsius and set an aspirational goal of reducing global emissions at least 50 percent by 2050.
ii) Help building a Framework for Mitigation commitments and how they are to be reflected in the final Agreement. Consistent with the UNFCCC's principle of "common but differentiated responsibilities," it should allow varying forms and levels of commitments, depending on national circumstances in terms of absolute economy-wide emission targets for all developed countries; and a wider range of quantifiable policy-based commitments for major developing countries (e.g., sectoral emission targets, energy efficiency standards, renewable energy targets, sustainable forestry goals).
iii) Funding and technological support for developing countries for mitigation and adaptation activities to help reduce the current and future levels of greenhouse gas emissions. The Copenhagen Accord envisages annual financing for developing countries rising to around $100 billion per year by 2020, in support of strong policy actions by developing countries to mitigate and adapt to climate change. In what follows, in the event we take the $100 billion-a-year figure as indicative of the scale of new financing that the 'Green Fund' created under the Copenhagen Accord, 2009 would need to mobilize when it is at full capacity. In practice, contributing countries may choose to channel at least some of their support directly through bilateral programs or multilateral agencies. The objectives of the Green Fund are conceived to be as follows: (i) to create a coordinating, commitment, and burden-sharing mechanism for developed countries to contribute to financing developing countries' climate change needs; (ii) to mobilize resources on a large scale, commensurate with the Copenhagen Accord, by using official funds to leverage private financing; and (iii) to begin channeling loans and grants to developing countries from day one, while long-term revenue sources are being developed.
At the 2009 United Nations Climate Change Conference in Copenhagen, among other things, it was also agreed that developing countries will require substantial additional assistance to meet the consequences of climate change. The Copenhagen Accord included broad commitments on the scale of financial support that developed countries would provide, and a number of donors made specific pledges for the near term. The idea behind this, inter alia, was to create a "Green Fund" with the capacity to raise resources on a scale commensurate with the Copenhagen Accord ($100 billion a year by 2020). By providing a unified resource mobilization framework, with up-front agreement on burdensharing and the capacity to meet the financing needs identified at Copenhagen, the 'Green Fund' could facilitate progress toward a binding global agreement on reducing greenhouse gas emissions and allow developing countries to begin scaling up their climate change responses without delay.
Committing Transfer of Resources to Developing Countries
For making long-term commitments towards transferring financial resources to developing countries the following institutional and operational mechanisms appear to be viable:
The Scale of Financing Needs
It was accepted at Copenhagen Summit in December, 2009 that financing flows would build up progressively to the 2020 target level. In this spirit, we may herein assume that new financing flows of around $17 billion a year might be called for during the Green Fund's "start up phase" (2011-13), increasing quickly thereafter. For illustrative purposes, we assume that the ultimate uses of the Green Fund's resources would be split evenly between spending on adaptation (i.e., coping with the effects of climate change) and mitigation (i.e., reducing emissions or increasing carbon capture, including through combating deforestation). Resources for adaptation would go primarily to low income countries and, since they may not generate returns to service additional debt, would likely be disbursed almost entirely as grants. Resources for mitigation, by contrast, can be expected to yield some positive return, and hence the related financing could take the form of loans. The terms on which such financing could be provided would need to be highly concessional for low-income countries, however, to ensure long-term debt sustainability. The demand for emissions reduction credits from developing countries could increase significantly by 2020. To satisfy the higher demand, emission reduction crediting mechanisms would need to be scaled up and optimized to ensure cost-effective delivery. 
Mode of Financing Mitigation and Adaptation
Financing Mitigation and adaptation action can follow two routes: Revenues from auctioning and Proceeds of credit transactions. The implications of these approaches could be as follows:
Revenues from auctioning
The most obvious source of additional public finance is through auctioning in cap-and-trade emissions trading regimes. Expected revenues in the EU from auctioning under the EU ETS will amount to around €55 billion annually for the period 2012 to 2080. The auctioning of international aviation and shipping allowances, for instance, has been estimated to generate revenue of $23.6/tCO 2 , $22 billion in 2010, $28 billion in 2020 and $35 billion in 2030 (UNFCCC, 2007a) . As revenue from auctioning in a cap-and-trade scheme depends on the market price and willingness of participants to pay, there is a lack of predictability or stability about the exact amount of revenues. This feature would however make it difficult for LDCs to rely on auctioning-based support for budgeting and implementing domestic policies and measures affecting the economic growth in the long-run. Hence auctioning would be more suitable as a complement to conventional public finance despite its ability to raise a higher amount of revenue.
Proceeds of Credit Transactions
There is already a 2% levy or proceed of the CDM as a revenue source. Even limiting such a levy on the CDM only at this stage could deliver significant returns. The size of the revenues depends both on the volume and the price of CO 2 after 2012. Under current CDM rules, ECN (Bakker et al., 2007) estimates a trade of 450 million of CERs (at a price of €20/ tCO2e), which is translated into a total volume of €9 billion. A 2% share of proceeds would amount to €180 million. Using far wider eligibility criteria from the same ECN study (Bakker et al., 2007) , the total supply could go up to 3.2 billion t/CO2e (at a price of €20/tCO2e), which would be translated into a total volume of €64 billion. A 2% proceed would amount to around €1.2 billion p.a. The uneven distribution of CDM projects and limiting a levy to CDM mean that to their frustration only a handful of host countries, mainly the large developing ones with unilateral projects, currently contribute to the adaptation fund from which some will be then recycled to themselves but others disbursed to developing countries at high risk. Unlike Cap-and-trade, CDM and JI themselves are likely to give less margin for upfront payment. These features would also make a levy on credit transaction as a complement to public finance. To address climate change successfully, to provide all people with energy and to reduce dependency on fossil fuels substantially, developed and developing countries will have to restructure their economies to low carbon economies. For this restructuring, major investment in low carbon technology in the range of US$9.3 trillion between 2010 and 2030 will be needed, in addition to significant changes in life styles. This process of technological innovation or dissemination of low carbon technologies will largely depend on international trade and investment of private actors and much less on state activities, although the financial crisis might herald a stronger role of state actors in the area of technology transfer.
Financing Adaptation and Mitigation in Developing Economy
The current state of climate finance has been criticized for its insufficient scale, relatively low share of private-sector investment, and insufficient institutional framework vis-à-vis projected needs over a certain period of time. The Economics of Adaptation to Climate Change (EACC) study estimates that the costs of adaptation to climate change in developing countries will be around US$75-100 billion per year for the period 2010 to 2050 (EACC -http://belfercenter.ksg.harvard.edu/ experts/2071/harvard_project_on_international_ climate_agreements.html?groupby=2&page=1&hid e=1&id=2071&back_url=%2Fexperts%2F&;back_ text=Back+to+list+of+experts). The study also noted that the costs of adapting to a 2°C warmer world are of the same order of magnitude as current Official Development Assistance (ODA). The study was funded by the Governments of the Netherlands, Switzerland and the United Kingdom, and has two broad objectives: to develop an estimate of the global costs of adaptation in developing countries; and to help decision makers in developing countries better understand and assess the risks posed by climate change. This in turn allowed the design of strategies to adapt to climate change (The World Bank, 2009a).
Funding Mitigation
Global additional investment and financial flows of US$200-210 billion will be needed in 2030 to return global greenhouse gas (GHG) emissions to 2005 levels with about US$75 billion of this funding needed in developing countries. The net increase involves reduced investment for fossil fuel supply and large shifts in investment for electricity generation. Annual investment in fossil fuel supply and associated infrastructure in 2030 is almost US$60 billion lower due to increased energy efficiency. However, global fossil fuel consumption is still about 30 per cent higher than in 2000. Public funding for mitigation includes direct funding from national budgets through a bilateral financing channel, national budget contributions to multilateral funds, resources raised from capital markets backed by government guarantee and a share of government taxes or revenues earmarked at the national level for a climate fund. The second source of public finance is the funds collected internationally without going through national budgets. It includes international levies on emission reduction credits and auctioning of emission allowances at the national or international level
Funding Adaptation
The global cost of adaptation to climate change is difficult to estimate, largely because adaptation measures will be widespread and heterogeneous. More analysis of the costs of adaptation at the sectoral and regional levels is required to support the development of an effective and appropriate international response to the adverse impacts of climate change. Nevertheless, it is clear that large, new and additional investment and financial flows will be needed to help adapt to climate change. Based on the available literature, the UNFCCC secretariat was able to compile partial estimates of the investment and financials flows for adaptation of: agriculture, forestry and fisheries; water supply; human health; coastal protection; and infrastructure. The UNFCCC estimates do not represent the full incremental cost of adaptation. Since they are drawn from available literature, the UNFCCC estimates of the investment and financial flows for adaptation in 2030 are based on a different scenario for each sector. For water supply and coastal zones, adaptation costs are the capital costs of measures designed for the projected climate over the life of the facility; 2050 and 2080 respectively. Funding for climate change adaptation under the UNFCCC is currently provided through funds operated by the Global Environment Facility (GEF) and will soon be made available through an operational Adaptation Fund (AF). These Convention and Kyoto Protocol sources are complemented, and currently surpassed, by additional sources, particularly development assistance activities that enhance the adaptive capacity of developing countries. New funding provided through adaptation-related bilateral and multilateral initiatives is being added to this mix, such as the World Bank's Pilot Project for Climate Resilience (PPCR). These sources are also expected to surpass the resource levels provided under the Convention. In 2007, ODA for all purposes totaled US$103.5 billion (OECD, 2008) . A rough analysis by the OECD of the categories of ODA-funded activities suggested that more than 60 per cent of overall ODA could be relevant to adaptive capacity and adaptation (Levina, 2007) . Support for adaptation is provided by bilateral donors and multilateral development banks (MDBs). Among these, the World Bank has the largest resources, providing loans and grants of almost the same amount as those provided by the Asian Development Bank (ADB), African Development Bank, European Bank for Reconstruction and Development, and InterAmerican Development Bank combined. The greater part of MDB lending is for infrastructure projects that are likely to be adversely affected by climate change. Only a small portion of lending relevant to adaptation is used directly by adaptation projects, most of which has so far focused on analytical work, capacity building and impact assessments (UNFCCC, 2008) .
Public vs. Private Financing for Mitigation & Adaptation Projects
Attracting private sector capital to the climate problem is important for two reasons: (i) the magnitude of required investment necessitates the participation of both the public and private sectors; and (ii) market mechanisms have proven to be an effective means of addressing environmental problems. In fact, market principles are central to the Kyoto Protocol, which serves as the underpinning for the vast majority of carbon dioxide trading. The premise is that market forces encourage participants to find least-cost solutions to environmental problems, in contrast to command-and-control structures, which do not allow for innovation. Of course, Public sector capital is critical to addressing climate change as well. Grants, Overseas Development Assistance, and funding from host country governments play a very important role in supporting climate mitigation and adaptation projects. There are many projects which are valuable, or even essential to climate change adaptation or mitigation, such as fortifying sea walls or rezoning agriculture to account for climate impacts. Governments, nonprofits, and donor agencies can provide incentives to promote these valuable, but less competitive, investments. Donor agencies can also lower risks by pioneering new markets by developing and "test driving" new programs. For example, the World Bank's 'Prototype Carbon Fund' facilitated numerous pre-Kyoto investments in carbon offsets, providing valuable learning experiences for Fund participants, project developers, and host country counterparts.
Identifying what drives private sector investment in climate projects is a first step in understanding potential barriers and opportunities to funding climate projects. Climate mitigation projects exist throughout the energy, building, manufacturing, transportation, agriculture, and forestry sectors. Similarly, climate impacts (and thus adaptation opportunities) can affect almost every aspect of the economy and ecosystems. In choosing between project types, project developers or investors will weigh the costs, benefits, and risks of competing investment options. Investors will choose the project which yields the greatest return on investment. Ultimately, these decision-making criteria determine which types of climate projects are "bankable" and which should be left to the public sector. In considering project benefits, private sector investors will evaluate a project's ability to generate revenue. The revenue from climate projects can come from its potential to generate carbon offsets through reducing or sequestering emissions. Projects that deliver large quantities of offsets (e.g., hundreds of thousands of tons of carbon equivalent) over a relatively long duration (a decade or longer) are regarded as having high mitigation benefits; the smaller the quantity or shorter the duration, the lower the mitigation benefit.
Financing Mechanisms for Climate Projects
Financing Mechanisms for Climate Projects can broadly include the following 3 options: (
ii) Carbon Offsets
Environmental commodities, such as carbon offsets, assign economic value to GHGs. By turning GHG emissions into tradable commodities, it is possible to use the power of market forces to mitigate global climate change. Carbon finance refers to transactions involving carbon offsets or carbon allowances. Carbon finance can be used to comply with regulatory obligations, support investments in projects, or provide an investment opportunity through arbitrage or speculation. A carbon offset represents one ton of carbon dioxide emissions that is avoided or removed from the atmosphere. Emissions can be avoided by choosing cleaner, renewable technologies instead of fossil fuels or by using energy efficiency measures to reduce the total consumption of fossil fuels. Carbon dioxide (CO 2 ) can also be removed from the atmosphere by biological carbon sequestration, a process in which plants absorb CO 2 through photosynthesis. Reforestation and low-till farming practices are common carbon sequestration measures. Carbon offsets may include any of the six greenhouse gases regulated by the Kyoto Protocol (CO 2 , CH 4 , SF 6 , N 2 O, PFCs, and HFCs). To create a common "currency," all gases are denominated as tons of carbon dioxide equivalent or "CO2e" based on global warming potential (GWP) multipliers.
For example, one ton of methane is equivalent to 21 tons of carbon dioxide based on its global warming impact. Therefore, one ton of methane is traded as 21 tons of CO2e.
(iii) Voluntary Carbon Markets
When environmental commodities are sold to meet mandates (such as the national regulations adopted to implement the Kyoto targets), they are sold on the compliance markets. All other transactions occur on the voluntary markets. The evolution of voluntary markets shadowed the development of the Kyoto market. Some people and companies were motivated to take action on a voluntary basis -particularly in countries which were not signatories. Others welcomed voluntary efforts (such as the Chicago Climate Exchange) as opportunities to prepare for an eventual cap and trade system or to burnish their reputation by "greening" their carbon footprint.
Technology Options to Stabilize Greenhouse Gas Emissions and Financing Technology Innovations
The stabilization of GHG concentrations-to as low as 450 ppm CO 2 -equivalent-can be achieved by deploying currently available technologies and technologies that are expected to be commercialized in the coming decades in the energy supply, transport, buildings, industry, agriculture, forests, and waste management sectors (IPCC, 2007) . In the global discourse on climate change, technologies that help in mitigating the impacts by reducing the GHG emissions have been termed variously as "environmentally sustainable technologies," "environmentally sound technologies," "sustainable energy technologies," clean energy technologies" (used in this report), and several other terms. Substantively there is little difference in the core set of technologies-energy efficiency, renewable energy, and a few other high-GHG impact technologies-these technologies represent an evolution of a global discourse on the topic of climate change and the political realities of the stakeholders. The availability of these climate-friendly technologies is critical if developing countries' are to achieve low-carbon growth paths.
Existing technologies could stop the escalation of global warming for 50 years and work on implementing them can begin immediately, according to an analysis by Princeton University scientists. The scientists identified 15 technologies -from wind, solar and nuclear energy to conservation techniques -that are ripe for large-scale use and showed that each could solve a significant portion of the problem. Successful GHG mitigation approaches, however, need to support developing countries' economic and social development needs and institutional, financial, and technical capacity. These countries cannot take on the same commitments as the developed countries as they often lack institutional, financial, and technical capacity, which will influence their ability to implement and comply with climate commitments. In addition, developing countries must deal with poverty and other social challenges, and they may be reluctant to adopt restrictive policies that could limit economic growth and pose any threat to energy security. (Klein et al., 2007) .
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Financial Needs for Adaptation
Adaptation to climate change will bring with it additional costs for both the public and the private sector. However, assessing the costs and, especially, the benefits of adaptation is considerably more complicated than it is for mitigation. The Intergovernmental Panel on Climate Change in its Fourth Assessment Report (IPCC, AR4) observed that the current literature on adaptation costs and benefits is quite limited and fragmented, and that equity considerations (i.e. the distribution of costs and benefits) are hardly addressed at all (Adger et al., 2003) . A recent review by the Organization for Economic Cooperation and Development (OECD) on the same subject (Agrawala, 2005) found that there is very little quantified information on the costs of adaptation in developing countries, and most studies are constrained to a few sectors within countries. In spite of these challenges, a number of organizations have recently published aggregate estimates of financial needs for adaptation. The UNFCCC secretariat estimated the additional investment and financial flows needed worldwide to be $60-182 billion in 2030 (UNFCCC, 2007a), some $28-67 billion of which would be needed in developing countries. The largest uncertainty in these estimates is in the cost of adapting infrastructure, which may require anything between $8-130 billion in 2030, one-third of which would be for developing countries. The UNFCCC secretariat also estimated that an additional $52-62 billion would be needed for agriculture, water, health, ecosystem protection and coastal-zone protection, most of which would be used in developing countries (UNFCCC, 2007 b) . Others arrived at similar estimates. The World Bank (2006) concluded that the incremental costs of adapting to projected impacts of climate change in developing countries are likely to be in the order of $9-41 billion per year, while Oxfam International (2007) estimated this number to be over $50 billion per year. The United Nations Development Programme (UNDP) has the most pessimistic estimate to date: it suggested that by 2015 financing requirements for adaptation in developing countries could amount to $86-109 billion per year (Watkins, 2007) . In response to new policy developments and possibly to address some of the above concerns, a number of organizations have initiated follow-up activities. The UNDP had 
Current Sources of Adaptation Finance
In 2001 The OECD (2008) estimated that in 2006 only about $40 billion was available as "Programmable aid" (i.e. total ODA less debt-forgiveness grants, bilateral humanitarian aid, administration costs, in-donor country refugee costs and imputed student costs), which again is considerably less than some of the aforementioned investment needs for adaptation. A second, related concern is that mainstreaming could divert any new and additional funds for adaptation into more general development activities, which limits the opportunity to evaluate, at least quantitatively, their benefits with respect to climate change specifically. Third, there is concern that donors' use of ODA to pursue mainstreamed adaptation could impose conditionality on what should be a country-driven process.
Quantum of Carbon Financing for Adaptation
A variety of international institutions and nongovernmental organizations have tried to estimate the costs of adaptation to developing countries and the associated needs for public funding. Definitions and scopes of adaptation in these studies vary, accounting for some of the differences. Concerning the problem of defining adaptation costs, one of the biggest challenges has been to operationalize the definition of adaptation costs. The concept is intuitively understood as the costs incurred by societies to adapt to changes in climate. The Intergovernmental Panel on Climate Change (IPCC, 2007) defines adaptation costs as the costs of planning, preparing for, facilitating, and implementing adaptation measures, including transaction costs. But this definition is hard to operationalize in that "Development as usual" needs to be conceptually separated from the 'adaptation' issues. That requires deciding whether the costs of development initiatives that enhance climate resilience ought to be counted as part of adaptation. International Energy Agency's (IEA, 2009) World Energy Outlook 2009 concluded that, in a scenario to stabilize atmospheric GHG concentrations at 450 ppm, "the energy sector in non-OECD countries would need around $200 billion of additional investment in clean energy and efficiency in 2020-including $70 billion for nationally appropriate mitigation actions (NAMAs) and a similar amount to achieve sectoral standards in transport and industry." The extra investments would be more than offset in the industry, transport, and buildings sectors by savings from energy efficiency improvements. Resilience, which will support adaptation. $642.5 million of the $6.1 billion have been allocated for this. In addition to these funds, the European Commission and the World Bank are discussing a Global Climate Financing Mechanism (Haites, 2008; Müller, 2008 and Porter et al., 2008) . Official national and multilateral strategies for adaptation in developing countries focus on public policies and investments, but there is also an emerging interest in private or public/private partnership initiatives on adaptation, and how public policy can stimulate such initiatives. In particular, several potential insurance-related options have been identified, including multi-state risk pooling mechanisms, regional reinsurance facilities, catastrophe funds linked to international financial markets, national/regional disaster funds supported financially by the international community, microinsurance, generation of carbon credits in exchange for support for insurance, and weather derivatives that provide payouts in response to weather triggers rather than in response to demonstrated losses (UNFCCC, 2007b) . This diverse group of options involves different kinds of burden-sharing between public bodies and private individuals, as well as between developing countries and developed countries.
Modalities of Future Adaptation Financing
Innovative International Funding Sources
Developed countries should continue to contribute via public funding and the use of carbon crediting mechanisms. Public financial contributions should be comparable and be based on the polluter-pays principle and each country's economic capability. The scale of contributions should be negotiated and form an integral part of the Copenhagen Agreement. Two principal options to generate innovative funding have been identified. The first option determines the annual financial commitment of developed countries on the basis of an agreed formula. Such a formula could be based on a combination of the polluter pays principle (i.e. total amount of allowed emissions) and its ability to pay (i.e. GDP/capita). Under the second option, a certain percentage of the allowed emissions would be set aside from each developed country. These emissions are then auctioned to governments at the international level. This percentage could increase progressively in line with the per capita income. The first option provides certainty as to the total amount of funding committed. Countries could raise financial contributions individually, and spend them in a decentralized manner using all the existing bilateral and multilateral channels. This would, however, require a robust and transparent system for monitoring, reporting and verification of additional public funding for climate-related actions. To ensure compliance with funding commitments, a corresponding number of emission rights could be withheld for those countries that do not provide the agreed amount. The second option would not necessarily generate predictable levels of funding as governments could instead also use carbon credits from the Clean Development Mechanism. It would also require a centralized governance structure at UN level in order to organize the auctioning process, to set spending priorities and to channel the funds for mitigation and adaptation. It should be explored how developing countries, except the LDCs and Small Island Developing States (SIDS), could also make increasing contributions over time, in line with their financial capability.
Since 1997, IFFE, the World Resources Institute's Sustainable Finance Initiative, has been leveraging WRI expertise in biodiversity, climate change, energy, and governance to shape the environmental and social policies of IFIs. The recent collapse of the financial markets has raised serious concerns about the transparency, accountability and regulation of these financial institutions. Global climate change has also come to the fore, spurning global action. In this context, the public IFIs, including the International Monetary Fund and the Multilateral Development Banks, are emerging with renewed relevance. With private capital stalled, the world's major economies are preparing to inject trillions of dollars of public money into the global economy through increased funding for public IFIs and support for trade finance.
As the sources of funding for adaptation and mitigation are likely to be multiple, coordination and cooperation will need to be improved. A high-level forum on international climate finance should bring together key decision makers from the public and private sectors and international financial institutions. It should regularly review funding availability and expenditure and provide recommendations for improvements. This forum should cooperate closely with the Facilitative Mechanisms for Mitigation Support.
Interfacing Climate Change with Business and Industry
As climate change continues to gain increased attention from legislators, regulators and investors, it is poised to have a profound effect on business in the coming years. The risks and opportunities presented by climate change will vary by industry and company, but virtually every business will be affected. How companies address climate change as part of their larger corporate governance structure may be a determining factor in their success in adapting to the rapidly changing regulatory landscape and in taking advantage of opportunities in the marketplace. Regardless of the industry and company involved, the specific risks and opportunities presented by climate change should be thoroughly analyzed and addressed by each company's board of directors, officers and other management employees, and in applicable company policies and guidelines (Ostrovsky et al., 2009) . For many companies, climate change initiatives may come not only from shareholders or regulators but from business partners. Since as early as 2005, large public companies like Walmart and General Electric have focused on bringing climate change issues to the forefront of their business operations by investing money in environmental technologies, media and advertising campaigns focusing on sustainability, and working more closely with suppliers to encourage green practices across the supply chain.
Addressing climate change issues can afford significant competitive advantages even to companies operating in industries other than clean-tech and sustainable energy. For example, U.S. automakers have struggled in recent years to catch up with foreign automakers that embraced hybrid technology years earlier. Such hybrid technology will be increasingly important as car companies compete for the business not only of environmentally conscious U.S. consumers but also for lucrative expanding markets overseas, such as China, where it is estimated that less than a quarter of American-made passenger cars and lightduty trucks meet China's 2008 emissions standards. Many observers believe that the marketplace will increasingly assign value to companies that prepare for and capitalize on business opportunities posed by climate change. Climate change has implications for the economy in general and will therefore affect all businesses. The extent to which climate change will affect any specific company will depend on the nature of the industry involved. Business risks from climate change include the possibility of increasingly volatile weather conditions, with resulting impacts on business resources, personnel, and corporate operations, increasing legal and regulatory pressures, and mounting public and shareholder interest and activism. Many consumer-oriented businesses have highlighted concerns about climate change, recognizing the importance that consumers give the issue.
Global Carbon Market -Heralding New Business Opportunities
An international framework for specific reductions in greenhouse gases was negotiated at a meeting in Kyoto in December 1997. Concern about costs has encouraged consideration of emissions reduction proposals that employ market-based mechanisms. The two mechanisms receiving the most attention are a tradable permit program (similar to the acid rain program) and carbon taxes. Tradeable permit programs would reduce greenhouse gas emissions to a specific level with the control cost handled efficiently, but not at a specific cost level. Carbon taxes would effectively cap marginal control costs at the specific tax level, but the precise level of emissions reduction achieved would be less certain. The specific effects of both a carbon tax and tradeable permit program would depend on the specific levy (carbon tax) or allocation scheme (tradeable permit) chosen, the scope of the program, the timing of the reductions, and the recycling of any revenues (Parker, 2002 From a market value of US$10.9 billion in 2005, Table 2 shows that the annual value of global trading in carbon markets nearly tripled to US$30.1 billion in 2006. This market consists of two types of assets: project-based emissions credits (or offsets), and emissions allowances from national cap-and-trade schemes. Project-based emissions credits (or offsets) are created through two mechanisms set up under the Kyoto Protocol, namely Joint Implementation (JI) projects and Clean Development Mechanism (CDM) projects. In essence; firms receive credits for investing in projects that reduce CO 2 emissions in foreign countries. Table 3 shows that trading in project-based emissions credits represented 18 per cent of the carbon market by value traded in 2006. This shows that switching from the conventional energy route to renewable energy forms will not only promote development of clean fuel for generating green energy; this will also open-up a new vista of great opportunity for energy trading to earn carbon credits and add value to environmental quality.
2006, and 64 billion in 2007 (WBCSD, 2007) as given in Table 2 . Bank, 2009b) . These trades do not directly give rise to emission reductions unlike transactions in the primary market.
Accounting and Taxation of Transacted Carbon Credits: Issues for India
The emergence of the opportunity of revenue generation by taking up structured Clean Development Mechanism (CDM) projects has given a new dimension to Accounting and Taxation of the transacted Carbon credits through exchanges/ derivative markets. A carbon tax is an environmental tax on emissions of carbon dioxide and other greenhouse gases. It is an example of a pollution tax. The purpose of a carbon tax is to protect the environment by reducing emissions of carbon dioxide and thereby slow climate change. It can be implemented by taxing the burning of fossil fuels-coal, petroleum products such as gasoline and aviation fuel, and natural gas-in proportion to their carbon content. Unlike other approaches such as carbon cap-and-trade systems, direct taxation has the benefit of being easily understood and can be popular with the public if the revenue from the tax is returned by reducing other taxes. Alternatively, it may be used to fund environmental projects (http:// en.wikipedia.org/wiki/Carbon_tax). Carbon taxes, and all environmental taxes, are "priced-based" policy instruments. Taxes increase the prices of certain goods and services, thereby decreasing the quantity demanded. This is called the "price effect." Tradable permits, or emissions trading, are considered a "quantity-based" environmental policy instrument. Although both policy approaches are "market-based," they operate differently -carbon taxes fix the marginal cost for carbon emissions and allow quantities emitted to adjust, while tradable permits fix the total amount of carbon emitted and allow price levels to fluctuate according to market forces. Carbon taxes are simply direct payments to government (collection body), based on the carbon content of the fuel being consumed. Given that the primary objective of the abatement policy is to lower carbon dioxide emissions, carbon taxes make sense economically and environmentally because they tax the externality (carbon) directly. Trading in CERs, although at a nascent stage, has resulted in huge foreign exchange earnings for Indian suppliers.
Under the International Financial Reporting Standards (IFRS), the International Accounting Standards Board (IASB) had issued an interpretation IFRIC 3 (Emission Rights), which was withdrawn in June 2005. Thus, the IASB is still debating on an appropriate treatment for Carbon Emission Reductions (CERs). Under IFRS, most entities generating CERs treat the same as government grant covered under IAS 20 (Accounting for Government Grants and Disclosure of Government Assistance) (http://cmaindia.informe.com/forum/ accounts-finance-audit-f16/accounting-for-carboncredits-t1647.html).IAS 20 gives an option to measure such grants either at fair value or nominal value. Most entities will measure the CERs at fair value to ensure appropriate matching with the costs incurred. They will recognize this in the income statement in the same period as the related cost which the grant is intended to compensate. The corresponding debit will be to intangible assets in accordance with IAS 38 (Intangible Assets).
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The Accounting Standards Board (ASB) of the Institute of Chartered Accountants of India (ICAI) has issued an Exposure Draft (ED) of the Guidance Note on Accounting for Self-generated Certified Emission Reductions. The ED proposes to lay down the manner of applying accounting principles to CERs generated by an entity. According to the ED, the generating entity should recognize CERs as asset only after receipt of communication for credit from United Nations Framework for Climate Change (UNFCCC) and provided it is probable that future benefits associated with CERs will flow to the entity and costs to generate CERs can be measured reliably. Further, such assets meet the definition of the term 'inventory' given under AS 2 (Valuation of Inventories) and, hence, are valued at lower cost and net realizable value. Only the costs incurred for the certification of CERs bring the CERs into existence and, therefore, only those costs should be included in the cost of inventory. According to the prescribed criteria, all other costs are either not directly relevant in bringing the inventory to its present location and condition or they are incurred before CERs come into existence. Clearly, the accounting recommended by the ICAI is very different from existing practices under Indian GAAP and, hence, every company that has significant revenue from carbon credits will have to consider the impact of the ED carefully. The ED requirement to recognize CERs as asset only when these are credited by UNFCCC in a manner to be unconditionally available is contrary to the principles currently being followed for recognition of an asset (http://taxpolicy. ird.govt.nz/publications/files/emissions.pdf)..
Climate Change Governance
Climate change is one of the most important issues in contemporary politics. Different states have made international commitments to handling global warming since Rio in 1992. What is different now is that the inclusion of climate change mitigation and adaptation in general governmental programmes and strategies has substantially increased. In addition, both mitigation and adaptation increasingly focus on inclusion and integration in sectoral policies. In order to make climate policy integration matter, it is necessary for consistency between climate and other aims to be more directly and openly addressed. Climate change policy has commonly been framed as a matter of international governance for which global policy strategies can be readily employed. The decade of experience following the 1997 signing of the Kyoto Protocol suggests a far more complex process involving a wide range of policy options and varied engagement by multiple levels of governance systems. Different contexts of intergovernmental relations, varied resources available to sub-national governments for policy development and implementation, and role of sub-national leaders in policy formation have emerged as important factors in explaining national differences (Rabe, 1988) . Climate change governance requires governments to take an active role in bringing about shifts in interest perceptions so that stable societal majorities in favor of deploying an active mitigation and adaptation policy regime can be maintained. According to James (Meadowcroft, 2009) 
Conclusions
IPCC have reported that a plethora of human and industrial activities have raised the greenhouse gas (i.e. emissions) concentrations level at an alarming rate globally. The Kyoto Protocol has, only to very limited extent, succeeded through appropriate programmed interventions in restricting the developed Nations (G-8 Nations) to progressively cut on emissions through, among others, 'Cap & Trade System'. Trading of Carbon credits in the form of CERs has provided a growing International market to the mutual advantage of Annexure-I and NonAnnexure-I nations, particularly through CDM and to an insignificant degree Joint ventures. Exchange-based trading of Carbon credits has opened up a new vista of trade opportunities in the global carbon market. For developing a sound marketing system with builtin efficiency, speed of transactions, transparency in reporting and revenue recognition etc. there is a need to comply with the Global Accounting Standards, Tax Planning, access to Multi-commodity Exchange Market, certification, verification and enforcement procedures. Carbon neutrality and Carbon literacy will pay a significant and pivotal role in promoting and expanding carbon market in future. Business Models for CERs transactions need to be developed in India particularly in the energy, manufacturing/ processing and transport sector. Voluntary carbon market with particular focus on Carbon Offsetting will substantially help in emission reduction entitlements for Annexure-I country such as India in future for which there will be a need to develop voluntary carbon market standards.
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Emissions reduction options and future strategies thereof would need to be aligned with meeting the vastly expanding energy needs on the one hand, sustainable economic development with increasing concerns for environment on the other hand. In an effort to do so, there has to be parallel development of renewable forms of energy at a competitive cost to gradually replace conventional non-renewable sources of energy that is predominantly dependant on fossil-fuels. Carbon management relying more on renewable, carbon sequestration, geo-sequestration, eco-technology etc. should be the shape of things to come in future to help build a carbon neutral global society. Economic implications of Climate change, according to various studies made in the recent times borders around funding for mitigation and adaptation and reversing the adverse impacts of global warming, largely caused by Greenhouse gases and various anthropogenic factors. Integration of carbon finance (largely the projects aimed at reduction of carbon intensity and carbon neutrality/ offsetting) with implicit cost-economics along with regulatory provisions contained in it would go a long way in making the carbon financing a cost-effective and socio-economically viable proposition.
The first essential element of climate change policy is carbon pricing. Greenhouse gases are, in economic terms, an externality: those who produce greenhouse gas do not face the full consequences of the costs of their actions themselves. Putting an appropriate price on carbon, through taxes, trading or regulation implies that people pay the full social cost of their actions. This will lead individuals and businesses to switch away from high-carbon goods and services, and to invest in low-carbon alternatives. Opportunities for cost-effective mitigation options are not always taken up, because of a lack of information, the complexity of the choices available, or the upfront cost. Policies on regulation, information and financing are therefore important. And a shared understanding of the nature of climate change and its consequences should be fostered through evidence, education, persuasion and discussion. The credibility of policies is the key; this will need to be built over time. In the transitional period, it is important for governments to consider how to avoid the risks that long-lived investments may be made in high-carbon infrastructure.
The new Copenhagen Protocol and the amended Kyoto Protocol (i.e. two tracks) would form the core of the Agreement in December, 2010 at Mexico with the main elements agreed to and a process as also the details yet to be finalized through decisions in the year or so, in order to ensure ratification by 2011. The final Copenhagen Agreement must per force balance the need for ambition with equity, the need for shortterm action with medium and long-term certainty and vision on all aspects of the Bali Action Plan and the need for a legally binding form within current process constraints. The carbon budget must be scientifically based and equitably shared. Industrialized countries must take the lead both in reducing emissions and in supporting the low-carbon and climate resilient development of developing countries. In order to build confidence that industrialized countries should deliver on both, the document should include a short-term quantified emissions reduction commitment, a set of benchmark targets out to 2050 so as to demonstrate continued reduction and a plan that includes each country's effort to decarbonize and transform society and provide the needed and enduring support for mitigation, adaptation, technology transfer and ending deforestation. In this regard, greater opportunities arising out of scientific carbon management and revenues from carbon credits across borders should be explored with both public and private participation on equitable 'burden-sharing' basis. The Global carbon Market steadily expanded from 2005 to 2008, but started declining from 2009 on account of uncertainty linked to non-compliance of emissions reduction targets by the developed industrial nations ( Annexure-I countries) to legally-binding emissions targets under the Kyoto Protocol/ Bali Agreement (COP14) in the post -Copenhagen ( COP 15) era. This will adversely hit the business opportunity of carbon credits through emissions trading in the emerging global carbon market. Greater participation of nongovernmental agencies and private players, along with Government participation in climate projects with matching carbon financing on 'Equitable and Differentiated' basis will go a long way to stabilize the Global carbon market in one hand, and providing Environmental security on the other hand.
The Adaptation Action Framework must be robust and include not only new funding but also an insurance mechanism and a compensation and restitution mechanism. Technology cooperation should occur quickly on both mitigation and adaptation but be aided by a longer-term vision and a set of action programmes that ensure that the world is delivering technology at an adequate scale and speed and within a 'protect and share' framework of intellectual property rights. The new agreement must also build trust through transparency and rigorous data collection and verification in a manner that reflects the different capabilities of countries. Creating such a system will allow Parties to be more ambitious; trusting that others are also reaching to the outer limits of what is possible. The compliance system must also be strengthened to realize the short, medium and longterm impact of Climate Accord to pave the way for future negotiations of COPs beyond Copenhagen.
